BEST AVAILABLE COPY 

<19>0*B#fF/? (JP) (12) & g (B2) UDfcSNre 

^2793440^ 

(45)fgfrB ¥j£l0*p(1998) 9 £ 3 B (24)g»B ¥j*10*p(1998) 6 m9B 



(5D intci. s mim^ F I 

H0 1L 43/06 H0 1L 43/06 S 

43/08 43/08 S 



ffi*m<0828<.± 24 H) 



(2oms## 


ftK¥4- 189750 




000000033 










(22)ffl§IB 


Jp^4^(1992)7^16B 




*Rfl?*|gtir;|fcKga& 1 T@ 2 # 6 # 










(65)&ffl#^ 


*$BI¥6-77556 




#ram&±ifjK©2##!or>l JltoKl 


(43)&@§B 


¥^6^(1994) 3E 18 B 






&3SESI3RB 


¥J«7*p(1995) 9^206 






(31)«5fe»*3BS^ 


1$H¥3- 175349 




»wm«±ipKg 2 i am^ki 


(32)«5fcB 


¥ 3 (1991) 7 J3 16 B 






(33)«5fcffc£^ 


B# (JP) 


(72)5£9I# 




(31)«5fc«Lii3^i 


*ft8¥4- 178706 






(32)«JfeH 


¥4 (1992) 7 6 B 






(33)«$fc«Li3gB 


B# (JP) 


(74)ftgA 




(31)ff3fcfI33g#^ 


#I8¥4- 178707 






(32)«5fcB 


¥4 (1992) 7 £ 6 B 






(33)ffi*Mfci3gH 


B* (J P) 












®RIttt< 



(54) [3&9J©£iiW 



1 

(57) [ftfflfflMtetfGB] 

[fiWSIl] m&t. ISSfe±g> A 1 . Ga, In. 
AsteJ:iyPfofrftSg¥J:qjgift3ft&S b^tf3jc 

fiEgftfc -te>tMi<h UX<D I n A sjiMJIi, ilnA 
oT. g£Jg— ftt^¥zl<*# I n A s ©fe^&©±5. 

[ if^a 2 ] i . aS^KD A 1 , Ga. la, 

AsteJ:O t Pfo6fr-2,ffJ;Qjllff;gn&S b£^tf3jt 

lSgnfc -te>»§j: Urg> I n, Ga,., A s (0<x < 
1.0)flli. g£I n, Ga,., Asmmm<D±lCBl#, 



1 

¥mW&ln, Ga,., A s <DfeJ-fe& <D ± 5 %&.Pl<D 
fe^ycifcSrjCU fro. In, Ga,., A s <£ K) K 

C 3 ] S« i . j%g&±g> A 1 . Ga. In. 
A ste£VP ft 2>m£0miR2ti2>S b^tf3jc 
gfeLt^WSSx©^— ft^»2gf*Jl<!:. tkm<D±.itB 
J8,Ztitc -b>V-m£ LX(D I n, Ga,., As, Sb 
,. y (0 <x gl.O, 0^v <1.0)P?JgJl<!;. Kin, Ga 
As, Sb,., ®(SH©±(Cff$l££ftft:«iB#>6fc 
•2.!Sm-te>-9-rabo'r i igm—ft^^ttAM n , G 
a,.. As, Sb,., <D%*7Z%l <D± 5%&.f*}<D&*l£. 

fro. In. Ga,.,As, Sb,., £9* 



(2) 

3 

m?m 4 ] iwsa-fe>»« ^ 5 o n m& .T<pmmzm 
-8xi o i '/at?<Dmmv&2>ctzmkf?*>im 

[W#H6] fifflSH^^gSHWiKA l.,6a 
.-..Sb (0<a, <1) ■ AlAs„Sb,.., (0< 
Cj g0. 6) . GaAs c ,Sb,. el (0<c, g0. 10 
6) te^O'A I .,6a,.„As,iSb,.„ (0<a, < 

i. o<c go. 6) aaafeassAoginans^ 

[ n*8 7 3 mriB»-fb^*^tf*«(c K ^ - ^#fi«i 
O«.»m*>©3B«:BBtt(0»a!l-fe 

{CSB*B©fiB£i-fe >U\ 20 
m*m9 1 WNllr-t— WftH. Si. S. Ge, 
S e g»,>fn»f fe ^ti £#gfc <!: f SUM^f 7 gfcte 

8K:ieis<P%m-fe>-9-. 

[ft^raio] wTIB-b >»ltttO InAs lg)± 

ffc£«M|ilWfcW. IMB-fe>»»&ltT<P I n A s ©f§^ 
SSi Ot5^rtg>fe^a^W(/, fr o, I n A s «fc 

*S« <b T S BI»g 1 §B«g©e m-b 
[ffimil] m5tt>ymtLX<D l n, Ga,., 30 
AsJI©±ffiK. iggin©ffr-{b^¥i»f*Jf#JfJj&;* 

©In, Ga,., A s ©t&T-^»©±^%WS©M±g 
lilU.^- In, Ga,., A s <£ <3 A^&yO K 

y £ wo x i > & c t m ttznm 

a2|BM©em-fe>^ 0 

[lf#3S12] jjufB-te>1?-Jf £IT© I n, Ga,.. 
As, Sb,., JS©_tffitC. iSffiJx©»--fk^)^<* 

L/C© I n, Ga,., As, Sb,., ©fe^£i$ ©± 5 40 
%&ft©teT->£%t£jrU fro. In, Ga,., As, 
Sb,., iWt^O F*> -^i^W-^Ot 

c>€.c6^^ai(i-r^> fa^a3iBts© Esm-b>-9-. 

[ itJjOS 1 3 ] MfB-te>lMl ^ 5 0 n m J^TRPMJl^ 

m-thct z<&®. t r sswoi i o»i>i/i 2©i>-rft 

[i»3fcJB 1 4 3 mifB-fe>-»)l ©m^-?ga^, 5xio 
1 0 ,, /cm 3 ©»H"C*SC<!:*W«i-j-il» 
388 j OftOU 1 3©l>-rtxfr©3j tc§B«K©fl%a-fe > 
■9-. 50 



#1*2 7 9 3 440 

4 

[M#9 1 5 3 mtmrAt&tvmwmit A l . , G a 

A s £ , S b,. £ ,/I (0 ga 1 g 1 . 0. Ogcl 

go. 6) zmmbtcctzft%k±irzn*m i o&i> 

l> 1 4© U-rftfo©3gtc§BiS©fiBM-fe >"v\ 

[ig3j?Ji i 6 3 «BB»-<td«!*»*Mi. Rvmzm 

0ttl>L/ 1 5©(,>-rn^©Jgk:IBt£©ltgM-fe>-^o 
CIS^ 1 7 3 WK-fe^-frWK: Ft-^W 
gnrt> &c <b-f£»3<]gi 0&1>L>1 6©t> 

[iss<^ i 8 3 tim£t=3Mto&i Si, s, G 

e, S eOi,>?tT.frX'$>&C±*<fflili.tT*>immi 6 
gfctel 7CClBiS©M^-fe>-9-. 

[g»*a 1 9 3 m^mM.-k>v-^-Jim^-x$>^ c 
t z%m. t -r -s ea^JB i^jt; 1 8 © c >-r ^©^cia 
*g©as-fe>-9-, 

©>a«H2>i»-„ 

C«^2 1 3 it(P±(C -b>»§j:i5:5 I n A s © 
&^& ©+ 5%Jart©te^£fe£?rL/fr>o InAsi 
•J** F=¥> 9 ^x^^-^^ ^.A 1 . Ga, 

In. AsfcJr^PfofrfrSggcfcOjglRgtxSSb*^ 
tf3_^W±©^fflc5x©m-{t^^^Jl ^ffJRSf S 
Igi, l^)l©±tC -fe>»@ < !: L>r© I n A sitM 
-TSX^i, I nAsI^ai-TSIli, 81 nA 

[gf*ra2 2 3 Sfe©±tC -fe>-9-@«b^-5 1 n, Ga 
A s C^Sii Ot 5%«rtQ^^t^f 0»o 
In, Ga,., AsiD^lvOFft^iW 
- ^Al. Ga, In, AsteJ:W6ft^J: 

ositRans s b frgts 37m&.±<Dm m,m<Dm-it& 

r© I n, Ga,., As C0<x <1.0)I?rMt5Il 
t. SSI n, Ga,., A s H^rJjni"^ ^11 <t . MI n 
„ Ga,., A sS©±K^tfc©:*-AttSffi£ff£f£-r£ 

ig^Wf c t z&rnt -r&mn-iz >v<osmftm. 

im*m 2 3 3 g&©±CC -fe >■»)!<»:& 5 1 n , G a 

,., as, sb,., ©fg^-^ © ± 5 mart ottmea 

I n, Ga,., As, Sb,., J: 
> F+> 9 T'x^Jlf- ^Al, Ga. In. As 
feJ:0 - P^6^5^j:»)ja!Rgti^>S b^tf3 jc^fet 

±©iSffi!n:©»— it&wtmzmzBm'ZJmt. & 

m<D±lC -i>>-y-m£ Or© I n, Ga,., As. Sb 
,.,(0 <x gl.O , 0 gy <1.0)ji*JfJfiS-r-SXfi<i:. 
Kin, Ga,., As, S b,. v Il^ttIX-r SIfMi, 
Igl n, Ga,., As. Sb,., d©±K:ffi^!©^-- A 



(3) 

5 

-?■>£% © + 5%&ft©&^ifc&Wlfoof rfg -fe>-9-) l 
J:0**lw<> F*> ;>:7i*;u*"-*^fl^!n©Jfl 

1, Ga, In, A s te.£g>'Pfr>6>&£>g¥J: PiiiRgiT. 

ssb &#t? 3 ^a±g>i asgci<pfli-~ffc^«¥a«t» io 

±&m<D±t,C}tm$tltc -l2>ymtLX(D I nAsfl 
H<fclg I n A s «J!SH©±Kff*;&Sftfcm&<L#.6fc-£> 
aW-fe^-ea^T, ig^-{t^®l^(**s I n A s © 
fe^gfe © ± 5 %ltmvfe±%&±mU I n A 

s <fc 9*£l,wc> F*> 7 j:*;l^-£*#-3BB§i,-fe> 
i|MIlli$*(l*.fcS i I C 

[«*S2 6] mmt, «E3S«©±«CJB*S3tifcA 

1, Ga, In. As fcJcO'PfrfrftSfff «fc 9ii!K3ft 20 

t&m<D±<tCBl$,$titc iz>-y-m£. IT© I n. Ga 
... As (0<x<l. 0 ) a ilg)l£^ I n, Ga,., 

a s mmm<D±i,cBf&2titcmmi:frhtj;*>ffiM-b>-y- 

f££f— {b£*J¥S§<*#s 1 n, Ga,., As© 
fi^-f |i! (Pf 5 gj^f I, I n , 

Ga,.. A Sct9:*£<,^> F*> "j7'x.*)l>3 : -$:ft 
oSSMH2>-!ti. *#*IIHSS=&M^.fcS i IC (i/y=i> 

t-AKShtOSCi^tt^A^^y-, FiSM 30 

[fS^2 7] SSi. KSg©±{c^fiSSn/cA 
1, Ga. In. A s fe^O'PfrfrfraffM: Pi§ff?3ft 
5 S b fc^tg 3 ^fcLfc£j gffiffi©jg-tt£^3sgWi 

j:KH©±CCffMg tltc 1z>y-m£ IT© I n, Ga 
,.„ As, Sb,., (0<x^l. 0. 0^y<l. 
0) mmmt& I n, Ga,., As, S b,., msMmo 

m-it£®tfmmu n, Ga,., as, sb,., gm 

^ g)±5%art0^i^W(/, In. G 40 

a,., As, Sb,., J;D^t«'i>l :: ( ; t^i*Jl' 

¥-*»o«ans mmdg%ffiz.?cs i i c 
t 4 v>n r*- * f $ nt i >* c t zwm t ?z » 4 •? 
imtm 2 8 ] m$B *>v: ®<D±micm-it&to&m 

©tt^ga ©±5K<art©^g»&3lU BUlB 
■bV^ a^P^tC^O F*> s> ?"x*jI,*'-£J3f-3>£ 
^^t»<!:f ^>jf$1 2 S^l'O 2 7CC>f h»g)ltC 50 



#I¥2 7 93 44 0 
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fB*S©'W:/ , j s» FfiB£vte>1J-„ 
[0001] 

wr£k©Ta-5. 

[0002] 

[ft3fc©gtffi] I n A s tt£:to©TilS<,>1I^8ijg£$# 

saammH2>^)fei''^©it«ffl*5»it#$ 

tiTtffcii. 1) igST-^KiS^f^nstiS^ftSf^ite 
*tt**r UlnAs MftDJdtfttfBttca £. 2 ) I 
n A s ©'•<> F*> » 7"*^ifcfeJca»-fe >VtLX 

mmb-ftm^nm.x<DMSttmifi9s?>. t^^wtm^o 

[0003] Cftg-CInAs »]g©fiSS*5«l^ 

^■©/citHcg&itcj&gGft: I n A s JSUfctKtgi©!? 
ffiiS < &t*S^©SL*i b . <gt »S^tt0C £ 0 . 
+»{c^©#tt*f#^{cM^-C^fei ( ^ C©J:5 

c©/c*^5©wc» i nA smmzmmttzgm* 
*>t?z, t < a *) m®<m.<D®. 

[0004]* fc. InAs ©Sffi#tt£3feft-f Ztc& 
K. ^>F*> *:7£lAtfSglttTGa£igAGfcI n 
Ga As©37uSII^#!^6;h-C#fc,, InGaAs 

ttt^jEKaWMaw-sianttoa^i l-c i n p*5??aE 

t5*i. InPttSi^tSIniGaOlStbiJ, 
I n 0 . s3 Ga 0 ., 7 A s tclfX$> K) > InGaAs©ttl 
©fflfiK(c*fj£rrs»iStt8««#SEL!6:(,>. ^©/cto I 
nPi UmUhft+im* I n G a A s ©SMfiSg 
CC*s^-Ct> I nAsl5l1i«c2ffii©W»:Jfc£-r£t&T- 
SLn*?P^.-5C t^-C^^*. Bm^aftK© I n Ga A 

s «i«£»£©ttEirc* o/c. 

[0 005] 3 H$?:P< t/t^#fj:->- hgJa 
«l^»6C<!:fc^-C*S*s, tS^©SLn«Ccfc<9 + + 'J 
+«lS©Wa«>lll/ < . CCfcto^ *74MftBtf*ft 
<, *>o. Jx-fffi!S{S©A^c»JlMH2>-y-K:jifSL,^ 

InAs ^)«4ff S C t «SB L-^t. fc 0 

[0006] cn*-Ctc I n A s WM&fi&WMfcfflffl b 

tcm%^yv-<Dtmt ux. -24033^, 

#HHB6 1 -203 7 8-^i4$igHS6 1-2 59 58 3 
1^R^2 - 2 4 0 3 3#5rfR-C«, I n 
A s©Si8Jf«:S, S i * F-f>^ur3R^©SS^F 
tt*3k^bfc*-A*^*J«*S*i-Ct>S*s. 1 0 0 "C 

zmzzmux, m*tmm<D{&T&&t>tix*s*) . « 

fc„ ^PSBS6 1-2 0 37 8#45r«-C«. ^il&^ttGa 
A s SS±^ B 1,^fi$-a-/c I n A s *fctt I n G a A 



A 



A s Slgi I n A s l©^fKtttgmn*!Ml/, * 

-C&oftu g/c. 1$gaBg6 1-2 59 5 8 2,^&®X 
«. -9-7 r -fTg&Xta^ftft: I n A s &lBfiB»& 

■rs*-iu^*s»3Ssn-c(,>*3»i > i o o-c^m-s 

■iiomffimz^+ft-c&itc. c ©*:«>. 

fc. 

[0 007] 
[0008] 

©«f¥CcBt»)«^. lnAs©Hff]0SO 
» :7x*JM r -©*StMfc^^fl«*JBfiSl, 

fc©%. «€-©±tc. i nAs%*ss^ss-esi v mm 
&m < -c i n a s ©#fc&(c*& ftm^&fbBLWUhti 

Zmtfl^fcLiL. SfctC. I nAsfctST-^-rSSE 
ffc£«J¥3W*IB*flJt»*iMC, ttA1£©&l> I nAslI 
JS£ffJj£ 3tiCi*s-Ct, I n A s ©«M©S^ft^ 

I nAsJ:H36M>Fft s> Ztclblc I 
nAs(CGa4IA0fcinGaAsK:teUTfc 1 In 
G a A s «C*hHB£T 4<t^W*»»fli*fllC»h«. *S 
*tt© J: OInGaAs ffltN©J&&PiiJtg 4 tt •) . * 

fc. s^K.mwmic^i&^s^imm-rtiit. in a 

s^>InGaAs(CSb?:IAl, 3 <E>ft&iBSg£* 
^t?*4Ci*mi»ft:L. #3191 £SefiX Oft:. ER^. 

nAsli, ISI n A sB©±«:^(iR3nft:3|--Att« 

fi?rft5lMt>fr*^t. «»-ft^Hi5|aw**J 

1 n A s ©%^& ©±5%&l*}©fe^£%frWU 

2 I n A s <fc K+> i> :7'i*;l>+"-£k 
■OC£^iitiiat>tm. Sft:. KlnA 
sH#I nAslBKGa^Sb#iSA3ftft:37c2RfcO 
<»47c^iiS'CAor BPfe. InAs»*iI 
n , Ga,., As (0< x < 1. 0)-$> In, Ga,., As, 
Sb,.,(0 <x gl.O , 0 <1.0)-C4nTt,f:l>. 
WT. I nAsl, I n, Ga,., As(0<x <l.0)i 
Rc* In, Ga,.. As, S b,., (0 <x £ l. 0 , 0 £ 

[0 00 9] 3 6(C. fg-te>-9-JI©±®«:tt, -fe>t»-a 
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[ooio] 3 etc. %nz>y-m±m-ziam-it£y» 

sfcifffi©fe^a*5-b >-y-mmiz-k>-v m*mm 
)W8««[{fc^iii*i»f**>6a«nteiii ft 

•ci,vcfc<fcir». *fcttm K-v»@Bf^©iB«:«t>BIJB36« 

[0 0 1 1 ] 3 6«cttls>-9-JBCc»««e*«:*r*»* 
«iW?Mrt-S*J. *©*F«]S«:5 x 1 0 16 ~8 x 1 
O^/cm 5 ©®HAW*L<, 8X10"-3X10" 

20 flKFt- **fi^#F-:73ft-CfcJ:l>. tft:. -fe> 
•9-J14c*t 0 "0* U T If i % J; C«|lzHfc^ft¥l» 

>^3ftft:^ T»©lfflK:«X"<— y-S^^A-f'S C 

[0012] *^©H2>-9-@©±{cjf^5tiS«S 

[0013] 3 aW6W©»«-b JWR 

[0014] 3 6tC. A 1 , Ga. In. A s te^EfP 
» 6 ft SB? J: 9 g ft -S S b ife^tf 3 yzmiH±<D Mt& 

ft<Dm-it&to%m&mzBm-?z>JMt. wb©±(c 
i^nz>-9-Ji©±ffi«:i®t5t©*- 

x<t^¥igwi©XffiKfie£flMu r--**£ 

50 ©llt*5. 



9 

[0015] *$m<D®gi.-k>y-iz> 'jmicmcxito 

[0016] 

[ 0 0 1 7 ] 0 1 B£26il8©S#£&£ilS©g&fvte> 
■?© — 3r&£i«)SB*-^3g^-£^-f,, SI - (a) 
ttitJrffifcM^tc^Lfck©-?**,, mi - (b) WLt 

■»»*«jftTsisaott?-;e» g>± 5%JW3©i&^£% 

£WU fro, a SB^DAt^O K*> »:/x*.JU 
Al, Ga. In. A s fe<fcO*Pfo6&& 
8¥ J: 0 i§!R S ti S S b 3 7cgRfe<±©i gi5ffi©fil- 

(4 1. 4 2. 4 3. 44)«3f-A)4©lg^L.t 
lr>S. 5 (51. 52. 53. 54) tiJiO-r-f 

tcb<D-c$>K). QkzmmK<Dm-it-&ifo¥-mwm-r2& 20 

jSttpL/TUS. 8«¥*&©*®£&ST£fc;*K:.i^ 

[0018] #f&9§K:JH>-C, •fe>1NB'tHC K-:/$*i 

«*.«. **SB©*«c K-^nt< ) J:< > */c —SB 
4 F - 7 - Offe©gB{i(i K- < X i> «fc 3 6 

K. #*gBtt^<jg2^*^r<T& S/t. 4^ 30 
mt'J>H<> ja2»«:*<^««li*iK-^Sti4Cifc 

•y-n^fiS-rsifs^c K±-<t u-cmB-r •&*>©& era 

-CfcJ:<. S. Si, Ge. S e S U<<>&©-C 

[0 0 1 9] *ftW<D-k>-V-m*ffifS.?Z> I n, Ga 

As. Sb x . T Jf©I n£Ga©ifl)?Xlt« 0<x ^ 
lOtfeO, &?2L< 0.6^x ^1.0 -Cifc*. 3 6CC 
I n A s ©Wt-?«ttfl[*iMffl-r 0. 8^x ^ 40 

10 #U:*)J?*UI,>. In, Ga,., As, Sb 

m<DA s iSbOS&SitteO £y gi.o -C&5#. 
«f£L< « 0.4±sy ^1.0 . <fcOS?*L<{* 0.6^y ^ 
10 ©tSffl-C*5,. -fe>1fJi©J¥3tJ. 1. 4(imt( 
T. Jf*L<«. 0. 5 u mJj<T. «f3W^b<«. 
0. 3Mint<Tr$)-5 0 0. 2wm«T«)J:01iK© 

0. ltfmfelTtt. J:9*£fcA;Wi^fiI©¥«f*-fe> 
**tW**fc»fc»*l/<flH»6*i4. SMC 
8*fe>*H*W< 0. JB-Ktf. ^«CJt>Drm-'fb^ 50 
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ti>nt>tiz. c<Dm-&izt>-y-m<Dm?>iz> 5 0 nm 

«T-C$>9. »*ly<«3 0nm6TF. <t0SfSL-<« 

*f6H^T«. m- &U<tt. S&-©<b^5* 
a»Wl©-te>-*jl©«?S®©;a< (C Yt-WmXD K — 

x^z>vm icam? sc^ccto-fe^-iMf ^©^^ 
@tti©mme^«. Sii-gfcttSfr-©*b-&^¥®«i#> 

fc. 9 «C ©«fc 5 %B8«rClJfilaCWb^)¥»(*aK: K 
-^3nfcKt-^«T*4. 03- (a) Itm— © 

S3 - (b ) itm-axte&mMHc F-^sn 

S^*6^9», H^-^fi^iLr^ffl^S4>©fee<5I 
ftJ:t>*^ si. S. Ge. S e^cittW S IA>£>© 

[0 02 0] *^©^{*-fe>-^CCfflt,>ilSffita©m 

-R^m-©{b^¥^ji©fi$iffiiiiie^fc l < 

•fe>^©ffi!nfiifc>FtL.-Cii>^ < i 4>5 ~ 1 0*g«± 
iS< . $f*U< til 0 om±. i«35f*b<«l 0 0 
0<gfe(±i*^fc©-C4)S„ 

[0 02 1] *&W<D*mft-te>-V-!,cm^t>t\X<<>Z>*: 
>ifB*i-e©±«:^^3ns. m-ib^^(*Ji. S 

B. -flg{C-b>^^^-r^>^©^^ ©+ 5% 
«l^©t§^%?rWL. fro. K*> 7 7"x^;U+- 

^g^gB. A I. Ga. in. A sfeJ:g>'Pfo^>& 
5» «fc 0 il^g S b ?r^tf 3 ^feLh©fb^^g 
ftfr^fr. fci^Al„Gai-,,Sb. GaAs cl S 
bi- cl . A lAs.iSbi.,!, A 1 .iGa,..! A s c , S 
bi.,i, AK.lnLtiAs.jSb,..,. A U, 1 n 
1 .,.,P <1 S b^^-frA l„Ga 1 .„P <1 Sb,. < ,i > ^'?: 

¥tf^c^itt^. *fc. mr-fb^^^)§«. g 

a S b. A 1 S b^:^©2 7C^©{b^^^©ffetC. 
ifBA l.,Ga,..,Sb. Ga A s t , S'b,.„, A I A 
Sci S bi. f i, A I aiG&i.ii A s ( i S bi.ci. A I n 



n 

I n,.»As t ,Sb,. tl , A 1 b2 I n,. b ,P dl Sb,-d, 
«>A l.,Ga,-..P„ S bi.^ Ut'Zm-fZCtfr-CZ 
6. ^m .it^l^mWJSiC*S^X. A 1 ,iGa,.„ 
As cl S bi-.i'Ctt. {0 ^a,^1.0, } ffi 

0£L<. {0. 5 0^,^0.4 } 

UC>®H-C&S. A l,i I n,.„As„S b 

{0.2 O^c^l.O } DW£L<, {0.5 < 

b.^1.0, O^c.^0.8 } *s«fc«3J?*Li,»Kffl-e*-5„ A 
I n,. sl P dl S b,.,!,*. {0 gb,^1.0, 0^d,£ 
10 } 7*5*. {0.1 ^b.^1.0, 0.1^(4^0.8 } ifi 10 
Sf£ UCi©ffl-r-*-2). A 1 .zGa,.., P„, S b,. dJ t? 

{0 ^a^l.O, o^ct^o. 5 } W$K. {0.5 
^3,^1.0, 0gd,g0. 35} #<fc9*?*lA>©H-C-&-5>„ 

Jl^^BS-T Sj&I KDteT-^&g) ± 5 %«|*J. <t <5 Kf * L 

[0022] m—ii&m^-m&mom?* i , w o. i u 

m^l, ^10y mT»D. L < 0. 5 um£ 1 , 
=§5 um©SSB"C*S. */cHz>1flI©S^jm£f§& 
fcl&fctt 1 U». ^-{b^%¥^B© 20 

t^ffltL-Tl /zmfcTR <fcO$?$L<«. 0. bura 
«T. £fcO. I ym«Tfci[?£l,<£Bl>6<-i£. £ 

mr.fr^w4mtm^w?z¥mmmm-c&>><) , -e© 

[0023] *§m<D*>vmtm-Rv : m-<t&®i¥ 
mftmtcji'i-zBmztiz&ffivm&micte. in-s 

b. Ga-Sb, Ga— As. In— As, A 1 — A 
s, Al-Sb, In-P, Ga-P*5*£„ C©*"C 

&ist>zut&®¥m&mfrt>mimtcvm (m iso 
©<&£RS*fu Atc&vm (in go ©KW^&si 
ra^tc-fe>-9-ji*«iR6-r4*s«-ft»6atftifcni m (v 
&) ^K-b>ifjBis*o»»)©iu m 

>1fJB<h!J|-{b^¥i£f*Jf©WiB©*§£«. iz>VfS 

(.vm) *. o^tcigin n& (vis) ©jb 

(mm) «rJH«ra. -eur^-{b^)¥^{*©^o 50 
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£„ tfcm KRCfVIS©]H««:j:*ISiBaJB«. ^t/lT-Jl 

/c vim 5 ti- £ ©# w su<. 1 MT-jfJc wtss s a z> 

©Ai^OSf^l/C^ 

[0 024] *^©^{*-fe>^=&t»fiKUrt,^^ 
«. fflStetf-s f d'li?*^^, c©ig^ii:jg-fe> 

tUSJC*— 5 ? * =J > # i> h 3 C 

m-{b^^{*^©±(c^©4^b > ^-{b^5* 

-•(b^i**{*®*^-b>if®s-ca;li($^s*\ 
tHj. mffiTSP©MJ^©*cc ir-r-^-iimmx^&A 

AuGe/N i/Au©3jl«^»D«)tT-5<&*0© 
SI®S@«^"C«fcU*s. Al. Ti. Au. WKZvm 

[0 025] *^©BS^*>1f *MtSfcft(Cffll> 

{BJ-r4><fc<. G a A s ©#*g H ^©*m#ilS. S i «L«g 

(100)1^(1 10)E fttA 

n^Cife«fc<?ft>n-2)„ (100)®J:<5 2 

[0026] *^©fiS^-fe>^©^3Sfit(Cli?-(,» 

^ih^ + ^-S, ^. MOVPES, AL 
[0 02 7] ^^fC, •fe>-9-e^^(CtSDrBf^©S 

-f+>*'j>^im>?,n5. envois 

[ 0 0 2 8 ] 0 5 tt*^©WfflKfiB«-b>-9-©»*W 

te-wx&zmimvmi--ctbz>. as - (a) 

: 3HB««SiaR J F-0»rBia*^b-C«,»4. H5 - (b)tt 
±Mfrhfrtcm-C#>h. 05- (c> «=«S^©H8bS 
©!SmJgtn:^«r±ffi*^^/c0-C*-5»„ 10B!/a- 

i5©V3-h^'-§®10iit>fl3 

[0029] *»w©«ai-b>-9-». •fe>-^©m^ i &tf 
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L/c 0 1 1 12l*SiIC?? 
7\ 1 3 W U — K±©7^7>F8P, 14l*y-K. 1 
5te9^£. fit, 1 6tt*-^F»m*5*LT:i> 

[0 030] «T«:#»9i*|«fc«CC<t 0 J6^*^ * 

[003 1 ] -a) ifi&2 W>^CDGaA s 

S^OSlffiCCM B E (^U + a7-t-Axt^^> 10 

$t/c 0 ^C-fe>1f@tLTS i K-^I nAs^O. 
2 5 jimfiJcfiS-tfteo CCOinA s«K®S^9ttft(D 
«1 9000 cm 2 As, ^- hffitnffite 1 5 0 Q 
«^«ffi0. 88xi0 17 cm- 3 -C*ot 
[0 03 2] 7 * bWtf^y 4-&&m^x s 

G a A s S^CC^§n/tSB?l£lg±iCiSfi8S|5<b^^ 

w\-^atC^-7XvCVDffiCC<fcO, 0. 2/im0S 
i Nl^Ml/c 0 ma±iC7* b'JW5>7 

^IBSrWHS-lirt:. 3 6CCj|£3S«EK:<fctK AuG 
e (Au:Ge=88:12) Jf£ 2 0 0 0 A , N i 5 0 0 A , 
Aum&35 0 OA&mWML, MUHDV 7 b*7fetC 
±9. ^-;^©SiA^->^ 9 CHt, 2 30 

/Co C<D^U/c^-^T-(D^^^^X«0. 3 6 
mmx 0 . 3 6 mmt$)o/c 0 C©#— ;U3R-?-^ 7" 

m+oittmzm 2 ccs ofc. 

[003 3] »2fcS*UfcJ:5 0c\ -aCD^- 
;l/*^tt^A*«BEfclfrt>-t\ 5 0 0G©MS^ 40 
8r^W*r2 1 0mV(tlr^**ft*-;l/ffl*lE4 
#-T*. C<Dm&, ¥»GaAst-J^W- 

^m^sjE<z)se^t« i o o °cw±{c*j^r fc/h? < 
ffiKfflcoiaa^ft^ i 5 o -cs-cffitoT/jNS < % tmm 

SSr*-Jl/FL/c»&<D, 2 . 3mW/ 

"Cfigr ^> 0 , Se*«HFpIfiB& 10 0-150 "ClSi&K: 50 
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**<BP%w«arc*o. fin 

[0034] (si*fi«ii-b) mmwi-sitmmviy 
mi<c<k*), m-<t£®!m»m±isxs>v~7r<DA 1 

0.8 Gao.j ASo.isSbo.84^0, 3 0 *i mJ&B $ •£ 
/c e ^^>F^InAs^0. 2 5 *i mJ&g£-tf 
/Co COInAs «MO^IT^i6Jg<Dfii« 1 2 0 0 0 c 
m' /Vs, ^-haaa««5 2 0Q/D. 
4. 00X1 0 u cm- 3 ^ot 
[0 03 5 ] mmm I - a £H«CC#-Jl,*^*ft* 

15 0mV. AA&tfrPl. lkQt, lOO'CfcLh® 

[0 036] (^2) II2^>f(DGaAslS 
<D*ffifcMBEStf:«fc»K *-it-&W*»i*JBiUr-/ 
>F-7'0A1 9 ., Ga 0 .2 A So. i6 S b 0 . 84^0. 3 
0Mm^S$-tf/c o ^CCH2>1fHiUrS i F-^In 
As£0. 1 5 Mmj£S£i*/c 0 C©InAsfI©l 

^m©I(j i9ooocm 2 /vs. is- vtmrn 

«2 3 0Q/D. m^?&K0. 9 5x 1 0 l7 cm- 3 -C$> 

[0 03 7] felT, 1 - a 4H8(Ctt*-;WR 

[0 038] Rfttt»»tt<D« 1 tt\ *T-CD«Ftt«^2 

[0 03 9] 512 &C7KU/c<fc^t\ Hifi«2©*-;HR 
^ttJ^A*«Bc»C>T . 5 0 0 G®?8S£«K£}$o 

*«EE©2«a±©«r**. £/c, *-;uatf?HJI<9 

iaRttfftti*jiifc« i - a <braa©»tt*^ufc. s 6 
m*mmm<Du&m*&'bmmm 1 - a <hi5j« 1 5 

3 6«c{Sfi«r©ttjm*- 5 0 -crfeiH««tt< . ki> 

[004 0] (Wt«3)I82-f>f(DGaAslfi 

>K-7"<DAl 0 .e Ga 0 . 2 A Sj.isS b 0 .»4^:0. 3 
0um^S3H±/c o *«C-fe>lM4UrS i K-^I n 
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As 40. 1 0 Mm/Sg^-tf/Co CCD I n A s9^<om 
^ttffiCOffltt 1 9 0 0 0 cm 1 /Vs, i/- h&tnffi 
»3 0 0Q/D. «^-«0ll. 1 x 1 0 17 cm- 3 r*o 

[0 04 1 ] eiT. HtkMl -atH«fcL-r*-JMR 

[0042] M«Ftt»«tU<D% 1 fc % X?<Dttf£ttft2 
CCt^U/c 0 

[0 04 3] *2CC^Ufc<fc5«C. *W«3<D*-Jl/* 
^tt^ArtWBcSH^T, 5 0 0GCW»««ft«:«FO 10 
S£W*r2 7 OmVil^^:#a*-Jl/ffi*«BE*W"r 
£ 0 COfflB, ?Wj:GaA s *-JHR-f-©*-JHH 

&t\ *^a^«<3watt*s#tt«>ss»« 1 tnm 1 5 o °c 
fbw*»r/h3 < . *fc«RH©«Tfe5*«K:/hSc>. 

oc<gs«Jr©ffi/ffl*~ 5 o ■crtMHtttt < , Jai>SS 20 

[0044] 

[0045] (SBW«4) aS2-f>^©GaAs»E 
<Dlt® «C M B E SHC cfc 9 { k^«J*«*Jl ilt^> 
hW©Al 0lI Ga 0 . 2 As fl . lt Sbo.,^0. 3 /x 
mj£fi3i*/c 0 &K:-te>1J-Jf <fcLTS i K-^InAs 
40. 1 O/imflilStfc. f|t:z{b«4IM£MM 30 

ilt^> F-^OA 1 0 . b Ga 0 . 2 As 0 . lt Sb 0 . <4 
£5 0 0Aj&S3t!\ $6Wt^IiUGaAs 
o.i 6 Sb 0 . 84 4100A^t/c fl C(DInAsSJi 
<DK^»fi[Offi» 2 1 0 0 0 cm 1 /Vs. Ffi 
Ritt2 8 0Q/D, 1 x 1 0 17 cm- J r 

4>"o/c. 

[0 04 6] 2«c % 7^hyy^77^^fflw, 

G a A s *^CC»«3nfcSJB»BI±fcJB^t & * 

tm>X. H 3 PO« *ox^>yiBcJ:07B9» 40 
fcx**>^Ofc«. JJMC. tfx 

-^-^ffiCC^XvCVDffiJCj:?), 0. 2umC0S 

i N«*?BfiR l/c. RJiicc:? * h y ^7 v a -ffiK 

r. «ffi<D0J*3fta«B#©S i N£x?*>^L/c 
f&, HC 1 S©i y f >»<t 0T^»*-5S 

ffi3i*/c D S6€cX3Jfitltt<CJ:9. AuGe(Au:Ge=8 
8:12) Ji£r 2 0 0 0 A , N i /It 5 0 0 A ,AuJi3:3 50 
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<D^x-^-±tC^<D^-^^*»fPU/c 0 &IC % 

©KflFUfc^-^^O^y^lf-^XttO. 3 6mmx 
0. 3 6mm^o/c, 

[0 04 7] CW-;l/^^4 t y-f#>Fb. 

frl>* x#*t/#Jt«: J:4*-;i/ F3ftfc*-*Wf * 

[0 04 8] R4$tt«fttUO« 1 CC, K^CDl$tt«*2 
CC^L/Co 

[0 0 4 9 ] S2tC*%l,ft:<l:9CC. jB»«40*-JHR 
«*je»AA«BE«:*C>T, 5 0 0 G(Dl§fg^}5o 

& 0 C<DMte. ¥^W&GaAs^-;U^<D*wl/ttS 
*>1IEE<D 3 m«±<DfflT* So *fc % *-^ffl*«E© 
iBffi«Ftt«j|S6« 1 - ailfOCr&O 1 o o°ctLBc^ 

hmmm 1 - a tsar* o . «aK<ttt*»r/hs 

<, J»ttf©fiTt*«M^3*ofc. «MW*5x* 
2. 3mW/ e Cgt*l COSRflJ, 10 0-150 

af>T*i>. !SH«r<DflOT»-5 0*C"Cfeiai»*«t<, 
ffit »affi«Hrm«tto* act o it. 

[0 050] (HS60I5) iSS2^>^<Z>GaA slg 
■ ©MKCMBEttfcJ:*). fb£»39M*Jl± A 
lo.aoGa,., A s 0 . 32 S b 0 . 6*40. 3 0 Mmj£S3 
f/c, ^C-fe^/f <t OTS i F-^I n 0 .s Ga 5-l 
As^O. 1 0 umtil&Siitc. C<Dln 0 . 9 Ga 0>1 

a s mmom+femmomz 1 5 5 0 0 c m* /vs, 
is- bi&mm\*3 3 0 q/d % m^&gg 1 . 22x10 

17 c m- 3 r^)^/c 0 

[0 05 1 ] KTF, 1 - a &H&fic 

[0052] mnmr&mcDm 1 k % *^©4#ft«a2 

^C^U/Co 

[005 3]^2^UcJ:^, S8»«5<D*-iWR 
*l*S»A*«EE«:»ir^r. 5 0 0G©»**ft«r»o 
2 0 0mV4^9**«C*-^HI*«E*Wr 

*«K©2<S«±<Ditr*a. *3fc % *-^W*WEO 

^mi£(Das^{b« 1 0 0 ■c«±*c*h»t t/h8 < , ft 
n/tiafi«Fi4*^ut:t>a. $6tc, hiocc^l/cJ: 
^cc*^«tsffl©affiK<btt 1 5 o°car@^r/jN3 
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[0054] 

[0 05 5] (HMIM6) itta2 >*©GaA sS=E 

F— ^(DAlo.e Ga }ll As 0 . 2 jSb o . n ^0. 3m 
mJ&gSif/c. ^-fe>1^a<b UTS i K-^I n 0 .» 
Gao., As40. 1 OMmtfEfi 3 ■£/<:. ^«C. <b 
^B*»»li Lt ^ > F - A 1 „ . , Ga 9>1 As 
9 .nSb 9 . 77 ^500A^t, 3 6«c* 
ItGaAso.nS ba.77^1 0 0 Aj£fi£ iifco CCD 20 

In... Ga 0 .z As»I©l^»g©ffiil9 00 
0 cm 2 /Vs. $/- HJSlfiffira3 1 0 Q/CL H^ii 
«1. 06X1 0 17 cm- 3 ^o/c ( 

[005 6] KT. HJSF54 £i3»Cc Lrtf-JMIKP* 

[005 7] St4H±»«tti03i 1 CC % *^-0«*fe{3«2 

[0 0 5 8]I2^l/cJ:MC, IIJfc«6<D*-*/5R 
TOHSAa*EK:*H»T % 5 0 0G«SI^o 
Wt2 4 0 mViC^**a*-JUHJ*«BE**r 30 
COfilt TOW&GaA s *-JWR-¥-©*-^Hl 

SA4«ttttl9kM5 ±hc-c*o i o o-c«±cc»c»r 

Bi*~^ F OfcJIH^ fNbKKOflHK«2. 3mW/°C 
-?tc 0 COJ:5K*JW©WRt>*©-ot*S*-- 40 

fi'jrcDffiffl^- 6 o °cr &NMtt& < , Ki^aaesiir 

[0 059] (*»«7)IS2-f>f0GaAs«R 

F-^OAl,., Ga 0 . 2 As 0 .4sSb B .,,^0. 3u 
mJaE*S«fc. ^-b^liLrS i K-^I n 0 . 65 
Ga„. J6 As^:0. 1 0 /z m«ES3i±/c 0 gf-fk 
^J^2S(*a<bLTy> K-^OA I ... Ga 0 .i As 50 
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o.uSb 9 . S5 ^50 0A^g$^ 36«c*-rsr^H<k- 
UtGaA s 0 . 4i S b,. 5S £l 0 0 AJ&S3 i*/t 0 C<D 
I n,. (1 Ga,. JJ AsM!0W8;«SO{lttl 3 0 0 
Ocrn 1 /Vs, J/-HHa«J380B/D, *?tt 
SI. 26X10 17 cnr J r&ofc. 

[0060] wf. mmAtmmsc\sX*-)i>$&tt 
[0061] mmtmmoym 1 *^<D»tt»»2 

[0 06 2] a2CC^Uyt«fc5CC, Sltt«7©*-Jl/* 

■?«^SA*mfftc^c^r, 5 o o G<Dm$mmzw-o 

COfitt, ¥^ft&GaAs*-;U^CD*-;bW 

*m&$mms tmcx?$>K> 1 oo'cwim^r^j: 

-^Kl/cfm iuSStttOffift»2. 3mW/'Cfrc 
£>0, CO^[t 1 0 0-1 5 0-CiC^fi£*^pJffi 
r * &^StcJH>T fcMtt & C <h htiPtts:-* 

Jim*. »irc©*-n^«E#** < fiP^KJSffi 

M-e<ommte~-6 0"CXMblfflm«c< . Ea>SK©ffir 
fits tt<D& ^ci tftortpo fc. 

[0 06 3] (^SfeM8) [SS2^>5 1 CDGaAsS® 
CD^ffitC M B E SCC £ 0 { b^BJ*3»»Ji <t U T ✓ > 

K-7'OA 1 0 ., G a o . j As Q . 75 Sbo,n^0. 3m 
mJ&fiSttfco #MC-fe UTS i F-^I n 0 . 3 

Ga 0 . 7 As^O. I0<zmte$1f/Co #&C, m^it 
/> K-^©A 1 Ga 0il As 

0. 75 5b 0 .„?:500Ali5cg3t, 3 6 * + * :/» <fc 
LrGaAs a . n Sbo. J5 ^100A^g?t/c e CCD 
In M Ga 0 . 7 A s »B©«^*ttffi<0ffitt 9 0 0 0 
cm 2 /Vs. 5/-HBa«*4 2 0Q/Tl, m^iigg 

1. 65X1 O^cm^t^o/c, 

[0 06 4] WF, IQS«4 iB*CLt*-;b*f* 

[0 0 6 5 ] M49tt««tU<DS 1 CC. *^f<D»tt»*»2 
tenure, 

[0 0 6 6 ]i2^l/cJ:^C. HHiM8 0^-ib9K 
■W*3e»A*«BE«:»i,»r , 5 0 0 G<om$i®gtZ&-o 
iS*ri 4 0mVi(r^*-;l/ttl*«E*W-rs. c 
OH». ¥^W^GaAs^-;I/^T<3D*--;bUl^EE 

ifSttW^JfiWSiEIDTAD 1 0 0'CW±CC3^C^r^J: 
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-^FLfc«W), im»LOmUt2. 3mW/WC 
*9. C<DSR-?-«\ 1 00-1 5 0°C<bt^S£*^pJfi6 

Wrottfflw- 6 o wfcwnBa< k fia>fia*Hr 

[0067 ] (HtkMQ) BS2 >f>f(DGaA slS 
©*BCCMBEffiecj:D»^fc^«^»(tJBil/r-/> 10 

F-^0A1,., I n 0 .2 As,,.* Sbo.7 *0. 3m 
mf£g£i*/Co Wctyy-mtLXS i K-^I n,., 
Ga Bil As 0 .3 Sb 0 .7 *0. 1 0 /um/S;fi£-t±/Co 
JJ«C, »^k^«*»tW4Lt / > F-^©A 1,., 

In 0 .2 Aso.i Sbo.z £5 0 0 AJ&fi£i±/c 0 C<£> 

In,., Ga 0 . 2 Asa. 3 S b , . 7 »R©«^»K<D 
li^OOOOcm 1 /Vs, 5/-h«tS4Itt2 7 0Q 
/CL l^Mttl. 15xi0 17 cm- 3 t^^/c o 

[0 06 8] ;^cc, ? * hvvtf^y i-fc&m^x* 
GaAs*^CC«jK3nfc«JBW«Lb^«fi8»ia* 20 

£i£S(,>T, H 3 po, ^cdx^^>^«:J:D^SSP^ 

^-£ffi&c:/^XvCVDffiC<:J:9, 0. 2wm<DS 

91. HC l«©X9*>y*fcJ:0^Ka:*tt«:**lll 

htcMQMM&tCj: 0 , AuGe (Au:Ce=88:12) Jg£ 2 
000A,NiH£500A, Aul^3 5 00AM 

u/t a c^ur, 2>f >^CD^x-^- 

-JUR^O^v^-fXBO. 36mmx0. 36mm 

[0 06 9 ] C<0*-^*^5f^*, j^#>FU 
■7-fir-3K>FU oc»-c, h7>^7r-*-^Kt 40 
ffl*. i#*5/«B«cJ:**->U F3hfc#->MR** 

[007 0] M^tttfttHOS 1 (C, *^-©«Ftt«*2 

[0071] ^2^^u/cj:^&c v mmm9<D*-)im 

Wt3 0 0mV<tC»5*-;UHJ*«EE*«TS, C 
<Dffitt> WWftGa As*-;UJR^(D*-;l/fcti;*jSEE 
J:0Jfi3«**C>«r*«. £/c. *-iHH*«EE©» 
a»tttt**«5<!:HCr*D 1 OOTHilC^ti 50 
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wis iiHiiir^ o % aaa<btts«>r/jN3 < . gfn«i<£> 

*->UKUte»*<D, Mffiktt(DflHK»2. 3mW/'CfI 
r&0. COSJHH*. 1 0 0-1 5 0 # C<blr^S£3fe^pJ 

/Co COi^CC^W^iSS^-fe^^O— otftS^-Jb 

fflfjr©flBfl9«- 6 o °ccferas«/j:< , je^shkibht 

«Htt<D * C £ tfitofr o /Co 
[0 07 2] (JtKM) 

i|§jatc^> F-^©A 1 0 .. ln 0iI As 

I n D . , Ga 0 .i As 0 . 3 Sb 0 . 7 0 . 1 0 u mf&& 

y>F-7'OAl 0 ., In 0 . a As 0 . 7 
Sbo.3 ^5 0 0A^S$if/c B C<DIn 0 . 8 Ga,. 2 
As D .3 Sbo., *JRG>«ffi j e*n^-«S<, h 

I,.. In,., As D . 7 Sbo.3 cS i F- I n 
p., Ga,., Aso.3 Sbo.7 i©tS^K^«6. 7 
%r^>o/co 

[0 07 3] (SGttttl 0) tS2^f>^0Ga A si 
«<DSiffifcMB EftCC J: 0»-Hb-&«f**f*Jii It -/ 
> F-7'CDA 1 o.» In,., As,.,,Sb 0llJ S0.'3 
MmJ&B£i±/c 0 *CC-fe>1fJBiLrS i F-^I n 
9<s Ga 0 . 2 As,.. s Sb 0 . s *0. 1 0 /imERfiS-t* 
/Co aSC, »-<k^«*««»ibty>F-^©A 1 
p., In 0 .i A s D .. 0 » S b 0 .,,45 0 OAfifcfiSishfc. 
CCDInp.. Ga 0 . 2 As D . 5 Sb 0 . s fl^I^i 
^(Dfiite 2 1 0 0 0 cm 2 /Vs. 2/- htS5xii«2 7 
0Q/CL WT-Sttl. 1 Ox l 0 17 cm- 3 -C*^/c 0 

[oo74]«t, hsm 9 1 ntwc ur * - 

^U/Co 

[0 07 5] BtttttKffttHcDii 1 K % **©»tttt«2 
iC^U/Co 

[007 6] ^2«C^L//fc<fc9 ^JSF'J 1 0<D*-)l< 

m^m^xtjmmcm^x. 500 g<d»*«**«f 

as^«^i5fe^5 iisjD-c&o 1 0 o°c«±cc^^r 
mmbtmmx&t), mBBsaittwtxn^ < . tmm 

B J t--rt/FUyfc*T-© 1 ^fifc»0^«2. 3mW/°C 
Sr*0, C<DJR-T-«, lOO-^O'Ctl^^ 

o/co ccDi^tc^woa^-fe^tD—o-r***-- 
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ffi"J-c©^ffl«- 6 o *cr t>raiH«<c < . ca>aKSiB-c 
fiUtt© *5ci*ifo*ofc, 

[0 07 7] (HJ60I1 1 ) ffi&2^>^©GaAs« 
«<D$iB«CM B Effifc J: 9»-^t£W*aw*»i y 
>F-^©A I,., I n 0 . 6 A So. oi S b... 9 £0. 3 
mniXgStifc. UTS i F-7"I n 

„., Ga... As,., Sbo.. 5:0. lOMmJ&gSlf 
ft:. -XtC . ffl:Ht£4»i§<*@ <!: Lt/> K— V'<OA 1 10 
„., In,., A s,.o, S bo., s 5r5 0 0 AJ&BStt/c 
t©In,., Ga,;, As,., S b...MR<!>tt?-&ft 
g©<8»2 1 0 0 0 cm' /Vs. h*SSiffi«2 5 
Ofi/D, Ifigl. lgxio-'cm-tWc, 

[0 07 8] fctT. KEtt0f9 4R««Cbr*-;U*'¥-* 

[0079] mmummom 1 «:. j^©*h4«si2 

[0 08 0] j^K^Ufcfc^K:. HifetfU 1©*-A- 

JR-?-tt/£teA;ttiIlEK:5H>-t. 5 o o G©E8J£&g£ff 20 

COI1B. W-OiMteG a A s # --JUtftfcS 
JEEJ:9ift3<g*i*l,Wirc$>& < , $ft.. *-;UHtfj1iK© 
att^tefctlWfet^ <t|3IG-C*0 1 0 0-CfeU:&CjH>T 

MW5iii-C*>3, Sfi3Effctt««>T/h;S < . 
©ffiT*>JI6*i&*»-»fc. &iifi<Jft 5 FSfCi 
Bit-^KL/cl^©, JRttflfc®ffittB2. 3mW/-C 
fir**). C . 1 00-1 5 0*Cit,>OS£3ft^ 

•oft:. C©<fcMc:£3%BJ©B8£i,-fe>lJ-© — PTifeS*- 

-C. friHSUZ-C&m-Ct . <iffi14feg*tS^„ <ga 

ffiij-c©&/B«- 6 0 -crfe pggis*^ < . ca»as©Ht? 

ftiffltt©* SCt*b»o ft. 

[0 08 1 ] 1 2 ) *?*ftS«#i;i§ Oft:*-* 

SR-T-if? £BfcTC. lS2-/>f©GaAsiI©gI 
{CM B E <fc 0 HI— f b^-^zIWi ilt/>F-^ 
©Al,., Ga,. ! As„. 15 Sbo.«4 ; lrl. OumJ&B? 
ij-tfft:., ^K-b^tliO-C^K-^I nAs*l 5 40 

K-7'©A1,., Ga,., As„. 16 Sbo.,, : £500A 
fifeBSt*:. S^K*t»^Bil/TGaAs,.„Sb 
,.„?:100AMStfc„ C©InAsllS©lf@ 
WK©fB&* 1 5 0 0 0 cm 2 /Vs. >- hffifcxfilti 2 
OOQ/D. SfiKl. 3 9xi0"cra-'r4o 
ft:. C©»J®«ST#F£»l£LT<,>&C±6tefg;*ft 
ft:. 

[0 08 2] felT, 5SKW4 £PIWC0-C4«-^JR^« 

*ttofc. so 
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[0083] l®l#tttt&Hi©3S3 K. JR*©*SttB*4 

[0 0 8 4] *4CCmO/c«fc^(C. StB*«12©*-^ 
**t*£t&AJj«E«:»H>-C. 5 0 0 G©5BlfjSg*l$ 
ofi85WT?2 2 0mV<U>5*S&*-.»l'tf};*jmjI4W 
■TS. C©ffitt. ^W&Ga A s*-JU*-7<D*-;U 

a*«E©2»«±©ltC*4. Sft.. *-;na^j*E 

©seat 1 kc^u/c„ ^rnn-e©. *-;um^> 
«E«o»asE<btt 1 0 o*cfcifcfc*rt»rt>/hs < Sftft. 

©Mt©aes{btt 1 5 0 -cms sr^< <gTf scit 

0[ftOMRB2. 3mW/'Cg74)'3. C©^«. 1 

00-1 5ox;it»5se*^P!ittr*4j«aK:»i»rfe 
rat-i. -5 0*cr«>MB*&<. i£c^aSiBH-cm^& 

©-o-c*4*-*3R^B. fig^T© * - ;U ffl*mjE*s 
[0085] 

[0 08 6] (11*601 1 3) S^6*4Wffll//c*-;U 

tc m b e mc sr— r t-&&¥m#m t^x 

©Alo.. Ga,.,As,.„Sb,.„Sl. OwmfiSS 
Sttft.. ^C-fe>1fJl<tL.-C>> F-?*I nAs420 

F — t/©A 1 o.« Ga,., Aso.isSb o .«, ; &500A 
fiRfiStt. 3e>tC+t7^ItLtGaAs„.„Sb 
....41 0 0A«R3-ttfc. C©lnAsIII©i^ 
i&g©ffitt 1 5 0 0 0 cm' /Vs. hffitntS«2 
1 5Q/D. «^i8g0. 97X10"cr'T», 

/c. 

[0 08 7] JWT. SOWW4iB«K:u-c*-;u*T-* 

[008 8] Mttttttfftttl<D«3 (C 3R-^©!|$tt«^4 

[008 9] ^4«:^l//cJ:ei4c. 1 3©=f>-;u 

JRfttilttAAIEKRur. 5 0 0 G©S&fc?Bg4J# 
ofi8W*"C2 2 5mV4C»5^:#tt*-Jmi**E** 
C©ffitt. Wj:GaAs*-;^©t>-A 
tH^SE©2fg«±©fil-C*?,. ^-^tUA«EE 

(Dumummmm 1 2 ipi^ic/iNS < . stcmi-min 
m<D&mmtt>9mm 1 2 t&imic 1 5 0 -cggs-c^ 
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«f¥Lfc**tt. &JftfSt©fi^«2. 3mW/-C?l-CA 

o. cornet. i o o~i 5 o-cii^fie*^pjt6-c 
& •SiSSfc^^r i>&mx £ £ c i h *> t «c fc. 
t/c ®sffldt?©ffi««-5 0-cr*>rasw&<. 

SgeHr<gffi14©*-5C£#to#>ofc,, C©«fc5«::$: 
2PJ©fi8m-fe>tf©— o-c&S*--.>U3£T-tt. sawr© 

{009 0] (iugffl 1 4 ) m&m*mm btc*-;v 

IR^-SrffSglfl-C. gLS2 -/>f©GaA slftOgl 10 
(CM B E ffitcfc 0 0— ft^*^»)l ilt/>K-7 - 
©A 1,., Ga,.iAs,,„Sb,.„41. OymtSg 
^tc-b>tIiL/ty>K-7'I nAs?:3 0 

oAj&gs-a-fc. &«c. ijr-{b^¥igi*Jf <tury> 

F — ^©Al... Ga,,., As,.„Sb t .„^5 00A 
iSfiSit. ^BiltGaA s.^.Sb 

,.„?:10 0Afil!SJt?!i. C©I nAsgSJg©^-?^ 
I&ffi©«i(* 1 5 0 0 0 cm 1 /Vs. F&tnffi«2 
5 0Q/Q S^ilSO. 56X l C'cr'tin 
fc. 20 

[0 09 1 ] JWT. SWW4tei««:t/-C#--.>MR?-* 

[009 2] j0ttttt«&tU©&3 fC. **-©fctttt3t4 
(cibfc. 

[0 0 9 3 ] a4«C^L/c«fc^{C. HJ60!|14©*-^ 

m*i*j&feAJimE.icm>x. 500 G©saj&sa£j# 

^-•So C©filB. ?Wj:GaAs*-Jl-fK>*-^ 

<o«LB3Litamim 1 2 1 isis©^*^ u it. z tcm 30 
^mu<omaseiti>mtm 1 2 tmmc 1 5 0 °c*® 

*T6StSfi©ffiT©J&6*vr. B&14fc#frtf>T<J: 
«r». C©*^. 1 0 0~ 1 5 O'Cit^fiE^pJfigr 

* zmmcm>x i>mmx- $ z> c t wn h a> t u tc. 
«s«i"c©«ffli*-5 0'C"ct)raH«a<. Ei> 

^©JSM-fe>-9"© — 3-C*S^-;V^«, 56SWC© 

[0094] ( m&m 1 5 > «^a«*iwffl u/c*-^ 40 

SR^&ffSgftt?. as 2 -/>f©GaA sig©$f 
«CMBEffiK«t»)*— lt^i*IiOt/> F-7" 
©Alt., Ga 0 .jAs a .i»Sbo..4 ; irl- OumtjSS 
$atc. 'XlC-b>-y-mtLXs>\r--7l nAs£l 0 

0 aiss 3 ttfc. ^(c . m-it^i^mwm tbxs> 

F-7'©A1 0 ., Ga,., As,.„Sb,.„S500A 
fi£g$-t*. ?f>(C+t^IiLtGaAs,.„Sb 

1 0 0 AfiSgS-tf/c C© I n A s ifJg!©11iH£ 
8&K©ffi« 1 4 0 0 0 cm' /Vs. Is- FJffiKffiB 2 
2 0Q/D, S^-iSS2. 0 3X l O^cm-'-C*^ 50 
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fc. c©«^ifi^#F*^i/rt^ci4>ffliig3n 

[009 5] tTF. 4 £ |5]«I(C * -)Vm*Z 

[0096] mtmmm<Dm 3 k, *^©«ttt*«4 

[009 7 ] ^4«c^OfcJ:^{c. 5©*-;U 
JgT-«5£*gA2>mJEK:trH>-C. 5 0 0 GCBSmmS*^ 
ofctJ-jtctJ-c 1 7 0mV£t,^^:t^^-;mi^mjI** 
C©ffiB. ^piSjft&Ga A ssh-^SR-f-©*-;U 
Hi;>JlIJI©2<g©ffi-C£>£. *fc. *-JHH*«BE©iSl 
SXttttSOfctt 1 2 <!: 100 X*Lh«C*f l» 

rfe«hfc«jSH*tt*ii*Lfc. */cift^infii©&g^ 

{fcfeHjfiFJ 1 2 £R«ec 1 5 0 'CZMAX fc*ginflI©<E 

T©me>*x-r. wm&*>$t>#x&n. cojr^b. i 
00-15 o*c<bt>^fie*^njfilr*sjSS«:tj(,>-c€> 

tt»-C*4Ci#l86*»4ttofc. Sfc. <SSWt?©«! 
flit*- 5 0 ■CT?fcMH«tt < - l£lr»Ba«H-C«att© 
*SCi*ib*-5fc. C©J:Mc#&l8©fiB£vlz>-!f-© 

[0098] (mmm 1 6 > ranjufiifli l/c*- * 
ccMBE^tctom— it^mm»mtuxy> p-y 

©A 1 0 .. Ga,.,As,.,jSbi.„Sl. OymJSfi 
X(Ct>tiiLt/>l ; -^l n.. 5 Ga 
As^l5 0AjSSJlffc„ ^CC. ^-•ft^t)*^ 
ttIiLt/'>K-7'©A 1,., Ga,., As,.„Sb 
..„45 0 0AM5t, $6tC+-f -^^JliOrGa 
As,.nSb,.„tl 0 0 AfigfiSiifc. C©In„. 9 
Ga,.,A sfi)g©m^l!6S©fiI«l 40 00 cm' 

/vs. hS5ifii»3 ooq/d. m^?iao. 9 

9X1 O'-cm-'t*^. C©«»3JI^#F«:«jaE 
[0099] (JIT. JS660I4 iB«Mcur*-A*f * 
[0100] M*ttt*tt!U<DS3 tC. 3RTOWttB«4 

{CT^L-yto 

[0101] «4{C^U/c«k^{C. H^Wl 6©^-JU 
^«StSA^mEtC^C»r. 5 0 0 G©tt$ttft*J$ 
oi#*T2 1 5mV£t^^#^*-;l/tH^miE*^ 
•TS. C©ffl«. fWiGaAst-J^*-* 

BSC^ttSSItW 1 2 4H«©Wft*5*^fc. 3 
Stn«i©aSte#t4 *>HJfe^l 1 2 £|H)« 1 5 0 "CflSS 
rt»T^3<. 0A^tgmffi©<gTfcm6*aT. @ft 

: F«Jaffl©«lSa{kBS«>-C/J>3 t»3fc. WIM 5 
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ffigfcf£2. 3mW/°Cgg*C*O k 'ft&^mx&^tc 

[0 102] (IKkffll 7) *Tj«*MfflOfc*-* 

CDA1 0 . 8 Gao.jAso.nSb,.,,^!. Omci^KS 
Sthfco ^ct>tIibt^>F-7 , In 0 ., Ga 
o. a A-s*15 0A««Sefti. »-ft^»¥3» 
fWHiUTy^F-t/CDA l 0 . t Ga,., As,. 3J Sb 
o.6. £5 0 OAJiRfiStt £6&C** ^liLTGa 
Aso.n S b 0 . 1 0 0 AJ&SS-tfteo COIn 0 ., 
Ga B .,A sSKOS^KlSOffittl 3 0 0 0 cm 2 
As ( S/-FfflRfitt3 2 0Q/n > 0 

uri»4cifcsaB3n/c. 20 

[0 l 0 3] JHT, H««4iRl««:ur*-JHR-?* 

[0105] *4«C^Ufc<fc5K:, HJfiWl 7<D*-Jb 
3RT-0£«AA«EK:lM»r. 5 0 0 GOttJtnRK^ft 
^»t2 0 5 m V il^^*&*-;l/ffi*«aE** 
C(Dffl». ?WcCGaAs^-;l/^(D*-;l/ 

S^MSl 3CC^L/c 0 #-)WttWEE 30 

©fifl^ffctt 1 0 0 'C«±CCbC>Tfc/h3 < ^ftfc^S 
«Ftt*^Urc»4. 01 4CC^U/c<fc^tC, JR^ffiStaffl 

MttlKOffi«»2. 3mW/'Cl^^ C<Dm* 
tt. 1 00-1 8 OXJiC^fK^FPrtBrftSiejlCcft 

"CGH»BM\ -6 0"CTfclHM«tt<. J£C>SS«BBT 
[0106] 

[0 107] (»U8)tf»^JfflUc^ 
iS&2^>^<DGaA sS1£(Dg|ffi 
CCM B E ffite J: 0 J^4b««f¥«fm iLt^F-^ 
(DAI o.» Gao. 2 Aso.4sSbo.j 5 £:l. OamJSjys 
3i*/c 0 X<Ct>ti4Lr-'>F-^I n t . 65 Ga 
ff , 35 As^l50A^^ mzAteM&m so 



M279344 0 

26 

#B±LXS> V-*7<DA 1 ... Ga.., As 0 .« 5 Sb 
o.ss^SOOA^g^t, + ^liUtGa 

As t . 45 Sb 0 .s^l 0 0 AJ&gS-tt/Co CCD I rio.6, 
G a o . , s A s mmom^»»&(Ot»t 1 4000 cm z 
/V s . >- hffiSx»£3 6 0 O/d S^iSSO . 8 
3X 1 O^cm-'-C*^ C<Dmmtem*#P£B!& 

[0108] felT, tra«CCbT*-;HR^* 

[0109] iH»ft»aiua>ft3 tc % m^<omm\m4 

[0 1 10] *4«:^L//c<t^ Cc, HSfi^ll 8(D*-;b 
**ttE«A**EOcSH>T, 5 0 0 G<D«*«K*J* 

f£ 0 COmt*. ¥WiGaAs^-^^-;l/ 

ffi;frmE<D2f£<D l lr&& 0 j£«Er©. 
w*«E©aaa^ttt i o o °c«±cc^c^r ^>/Jn^ < & 

iti>\ 80"Cfig*T:£<ffiTT&C<tfeft<, ^tifc 

FfitlBI*-* KltS^Uc^, tt*&ffc<D 
ffifttt2. 3mW/"Cfir^0, C 100- 

-6 0 , CtfeHIHttft<, El>HK«Hrfi«te®*4 

[0 111] (XttMl 9) 6S2>f>f(DGaAsI 
«<DSSHK:M B E&CC cfc 0 m— < t^»¥a»ft* <k -/ 
>K-^'cDAlo.» Ga 0 . 2 As„. 7J Sb 0 . 25 ?:l. 0 

o., Ga,. 7 As^:150AlS5$#/c fl ^Hfb 
^¥z»f*JI<t LTy> K-^(D A U.B G a d . » As 
B . 75 Sb 0 . l5 ^500AffigS^ 36CC*^^^Hi 
LTGa A s 0 . 7S S b B . 25 ^r 1 0 0 Aj&g£-£/t 0 C<D 
In 0 .i Ga 0 .7 As »MomT-^16ffi<D{ii« 10 0 0 
0 c m 2 /V s . is- hi&inmZ4 0 0 Q/d g^fifi 
SI. 04xi0 ,, cm- | t*->fc. COMtUJKHt 

[0 112] fcTF, |QS«4<bR|*«:i/T*-;U*^-«: 

[0113] M*tttt«m<D*3 OC. **0««:tt*4 

[0 1 14] i4(c^U/cJ:^c, H«S«1 9©*-;u 

jR^iK^ttA^aEcctM^r, 500 G<Dm%m&zt$ 

■T^o CCDffiti. ¥Wj:Ga A s ^-Jl/JR^©*-;!/ 
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<o % *~>mt)mK<Dmmtte 1 o o-c^iae^x 
«©saeK»b*> 1 8 o - ce«*r£<{KT-r*ctfctc 

1 0 0-^1 8 0'Ct^5fi£*^pI«r*SiB»«:» 

«E3w**<BPt*iBtt-c. froasa*r«ffl-c#. ft 

[0 115] (J|*fiW20) M2-f>f©GaA»i 
fiOiliC MB ESCCJ: D k^»*a»#» iUy 
>F^OAl M In,., As 9 . 3 Sb,. 7 *1. 0 

Ga,., As,,, Sb,., ^15 0AffiS5t/c o 

In,., As 0 .3 Sb 9 ., £5 0 0 Aj&g£i*/c 0 CCD 20 
In,., Ga,., As,., Sb,. 2 m^(Dm^W}&(D 
»1 50 00 cm 2 /Vs, is- hffiKfflW3 0 0 Q 
IfilSO, 9 3 x l 0 18 cm* 3 t*o/c 0 C<D 

[0116] «T\ %%0I9 £H«fcur*-rt*F-* 

[0 117] «H$tt««mo>«3«:. **©*#tttt*4 

[0 1 18] g|4K:SL/c<J:5k:, mMM2 0<D*-)l 

m+tem&xxnEEicte^x, 5 0 0 Gommmm^ 30 

-T^o C<DfiIte. ¥*$WftGaAs*-MR^*-rt< 

oaaa^btiiatw 1 7 ip^cc/jN? < N ztcmi^m 
mDms&itbzmm 1 7 &ia«(c 1 8 0 °cm&.&x± 

«STTiC4t>4< 1 a*tt»ttCC«hrc^4C436S 

MftLtcm*^ &fi^<D«»tt2. 3mW/°CfrC& 
0, CCDSfm*. 1 0 0-1 8 0*C<bl^S£*^aJtB"C 

*fc fc ®Sffl'lrcDffiffl«--6 0 o crfepggi«^< % jeo 

[0 1 19] 

[0120] (I6HOT2 1 ) iSS2^>^CDGaAsS 
1g<D*ffiCcMB E£6C<fc0#— {b^^fMBi LX s 
>K-7"(DAlo. 8 I n,., As,. 0i Sb,.i,4 I. 0 
MmlSSS-S/c. ^C-feVtiibt/^K^^l n 50 
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,., Ga 0il As 0 .5 Sbo.s ^15 0Affig?t/c o 
SUk^iftliUt-z^F-^A u., 
In 0lJ As 0 . 05 Sbo. 9J ?:5 0 0A«S?ti:/c 0 
COIn,., Ga,., As,. s Sb 0 . s 9BttDW¥-& 
m&(Om\t 1 5 0 0 0 cm 2 /Vs, V- hjgtfiffite 
2 9 0Q/a m^iftffiO. 9 6 x 1 0 ,B cm-'Xfo-? 

tt. c®mmt&*#j3*&&Lxi*>zcti>ms.2ti 

tc 0 

[0121] fclT, «»«Oil5I««:or*-;l/3RT-* 

[0122] K4H9:ttfftfti<Z>3i3 (C. *T-<D4*ttttSi4 

[0123] St4£^;U/c<J:5K:, »fc#!2 1 (D*-;U 
JPS^tSEttA^mECCftC^r . 5 0 0 G©«saftt*» 
r>m^X2 1 5mVil^^c*&*-;l/ffi*«EE«:W 
COffitt, TWiGaAs*^*?©*-^ 
W#^©2eJ!U±©fIra*. *-Jl/W*WE 

©aaaE*b»saiw 1 7 ira«cc/hs < , ztcm^i&m 

tfO&BHtfk«>JtIkffl l 7 &HflUc 1 8 0 "Cgtt* 

UffOfc*^!*. I*^©«»tt2. 3mW/'CHt* 
0, C<DST-&*, 1 0 0-1 8 0 m C£{,>5$&ttoSmx 

ttc &umx<D&miz-6 o*crferaHtt&< t ei* 
ffe9J<D]8^>tJ-<D— m^r<D 
Arcs, ®Kttfc««>rWi>. 

[0124] (ISSfi«2 2) ifiS2^>*CDGaAsS 

logwcMB Emc^m—it^m^mwmt lx j 

>F-^OAl,. 4 In,., As,., 5 Sb,., 5 il, 0 

... Ga,., As,., Sb,., ^150A^1f/Co 
;XK V *Hfc6«*»«liGt/>F-^Al,. 4 

In,., As 0 . B5 Sb,., 5 ^5 0 0A^SiS$f/c o 
CCD In,., Ga,., As,., S b , . , BK<Dtt?&lb 
gCDffite 1 6 0 0 0 c m 2 /V s v is- hStSffi«2 7 
0Q/D, m*m&0. 9 6X l O^cm- 3 ^^^ 
C<D^H«M^#P *rff2s£ IT ^ & C t n/c 0 

[0125] WT, HfttitQ tB»CLr*--JWIW-* 

[0126] g!4*tttt«a<D«3 CC, m-CO^&^A 
[0127] «4(C^L/cJ:^CC. HJSW12 2<D*-;U 

mwzmtetJinKitcm^x. 500 GCDsamme^HSF 

-T€>o CtDffltt. ¥»GaAst-iH^-il/ 
£DjaS^{b«H*fefi»l 1 7 ifsI^CC/h^ < , ^/c^TStn 
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m&mggtitbmmm 1 1 tmrnt 1 8 o •cmmz-c-s 
t>i?">tc. mmmn s km-c^hi*-^ fot 

UfNl/fcJR^Ft*. 2. 3mW/'Cl-C* 

CO*^i. 1 0 0- 1 8 O-Ctl^St^Bjftg-C 

2&#©®M^>1f©-ot?*3*--Jbgt^«:. fiSWC© 

[0128] (*fe0i|2 3) fiS2^>^©GaAsS 

> F-7'©A 1 Ga,., As,,„Sb,.„*l. 0 
umJ&gS-ttfc,, :&K:Sb©#&]$S*U 1 JSH 1 IB7£W 
J&g£t»-ft:„ JfcK. S b<D?mi*-P)sbZ>tffl®ft,c I n© 
** 1 JR^JBttWJRUHl/fc. ?lti^TA s *JB»U 
42>f-@<bU-ry>F-^I nAs£l 50AfiES3-Hr 
<fc„ &tc. SO' I n©<^£ lR^I/cWMWl/, I n© 
JP^**»*£RB$KSb©*5M6fl®fO;fc. S b £ 1 Jg* 20 

1,., Ga,., As,. 1<i Sb,. II ,£5 0 0A)&g3-e v 
3^K+t"^I£t/tGaAs,. 1 ,Sb,.„§ 1 0 0 

AtfL&zntc. c© i n a s mmom^n&omt 2 

1 0 0 0 cm 1 /Vs, hf}Sftt2 0 5 Q/D. 
^F-fSSO. 97xi0"cm- ! t:*ofc. In As® 
£A I,., Ga 0 ., A s.. 16 S b,.,,Jf©Wffi(C I n — 
S b (D^m^WLt £ C 4 K <fc -CWHRttftHCMI 
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